Experimental and modelistic approach to explain granulate inhomogeneity through preferential growth.
Wet granulation of a powder mixture often leads to accumulation of the smallest particles in the large granules. The preferential uptake of these particles results in an inhomogeneous granulate. The aim of this study was to investigate the mechanism of preferential growth. For that purpose the growth of one single granule was followed by adding a droplet of binder liquid to a rotating powder mixture of paracetamol and lactose. The particle sizes of both components were varied. At various time points mass and paracetamol content of the granule was determined. The results showed in all cases that the fine particles have a relatively higher presence in the granule than the coarse particles. These observations were independent of the fact whether the fine particles consists of lactose or paracetamol. During layering growth of the granule, caused by radial penetration of the liquid, fine particles appear to have a higher affinity for growth than coarse particles. It was argued that small particles penetrate the pores of the granule more easily than large particles, leading to the preferential absorption of the fine constituents. A model based on this growth mechanism, was able to predict the experimental results. It was concluded that this non-random growth process underlies the formation of inhomogeneous granules.